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Success: Actuator Steps Can Be Commanded
ina De’rerminis’ric & Repeatable Fashion
_Independent of Load

— Loaded data Average 10-step move: 79 nm £ 10 nm (no-load)
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* Data with system

thermal drift removed
- Top chart:

- 5 fen-step groups
in each direction

- Bottom chart:
+ Single-step toggle

Measured at ambient 2
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Single Step Toggle Performance
Repeatable to Sub-10 nm Goals

— Unloaded Deta
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Ball Acrospace Data Consistent Among Four Different
& Technologies Corp. ACTuaTor‘S
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W Ball Aerospace Actuators Were Commanded in a
& Technologies Core- - Deterministic & Repeatable Fashion

* No systematic hysteresis obvious in fine stage of actuator

* Load and no-load groups of 10 steps
- Average step size: 7.9 nm + 1.0 nm

* Actuator fine stage steps when commanded with single steps:

- Average step size: 9.1 nm + 1.9 nm (nho-load)
8.5 nm + 1.5 nm (load)

- Single step up and back test of actuator proves that actuator
can be commanded in a deterministic and repeatable fashion
with single steps



W Ball Aerospace Actuator Fine Motion Performs as
& TechnologiesCore-— Expected at Cryo Temperatures

» Cryo-testing of current actuators repeating 10-step and single-step
measurements underway. (Chamber pump down started 17 May)

» Cryogenic testing of the 2000 IR&D actuators performed in January
2001 demonstrated that the actuator functions as expected at 20 K

/0.4 micron max noise | 7 Y
5 _
—_ . . 5.5 micron range
E , Fine Motion Shown 7 nm max step size
= 1 | With Direction
= Reversal Prior to
w .
E 3 - COUpImg Engagement Pause and Direction reversal
[
o
8
Q
L 2
o
1 a4 _____ . ________________________________® . ______
0 Y ‘ A 4
0 10 20 30 40 50
Time (s)



W Ball Aerospace Repeatability of 2000 IR&D Actuator
& Technologies Core- Coarse Stage Demonstrated at 20 K

Direction Reversal Decouples Coarse;
Independent Fine motion Begins

Coarse Re-engages
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